Accumulation of the inhibitory receptor EphA4 may prevent regeneration of corticospinal tract axons following lesion.
Abstract We have examined the expression of Eph receptors and their ephrin ligands in adult rat spinal cord before and after lesion. Neurons in adult motor cortex express EphA4 mRNA, but the protein is undetectable in uninjured corticospinal tract. In contrast, after dorsal column hemisection EphA4 protein accumulates in proximal axon stumps. One of the ligands for EphA4, ephrinB2, is normally present in the grey matter flanking the corticospinal tract but after injury is markedly up-regulated in astrocytes in the glial scar. The result is that, after a lesion, corticospinal tract axons bear high levels of EphA4 and are surrounded to front and sides by a continuous basket of cognate inhibitory ephrin ligand. We suggest that a combination of EphA4 accumulation in the injured axons and up-regulation of ephrinB2 in the surrounding astrocytes leads to retraction of corticospinal axons and inhibition of their regeneration in the weeks after a spinal lesion.